Received February 20, 2010 . Accepted September 13, 2010 . Available online October 1, 2010 . Published November 12, 2010. Although arterial baroreflexes play an important role in the short-term regulation of blood pressure, their role in the long-term regulation of blood pressure is still debated (1) . However, it is clear that chronic total or partial functional deficit in these reflexes (baroreflex dysfunction) causes increased variability in blood pressure although the absolute value of mean arterial pressure (MAP) measured on a longterm basis may not change (2) (3) (4) . Since there is a greater likelihood that humans (and other vertebrates) will suffer partial baroreflex dysfunction rather than total baroreflex dysfunction (5), then, pathophysiologically speaking it is perhaps more relevant to study the long-term consequences of partial baroreflex dysfunction and its direct or indirect impact on the long-term regulation of blood pressure. One approach to the study of these last two aspects has been to examine the effects of different extents of surgical barodenervation, sham denervation (SHM), aortic denervation (AD), and sinoaortic denervation (SAD). However, so far there is no index or criterion of AD, nor a general index or criterion that allows identification of rats that have suffered SHM, AD, or SAD.
Experimentally, two basic quantitative methods have been used to assess the effectiveness of barodenervation in conscious rats. One is the sensitivity of the baroreflex control of heart rate (HR), which is also called cardiac baroreflex sensitivity (BRS). The other is the lability of MAP (MAP lability), which has been measured as the standard deviation of MAP recorded continuously over minutes or hours. The BRS can be calculated by the analysis of changes induced in blood pressure and HR (the Oxford, pharmacological or standard method), or by analysis of spontaneous fluctuations in blood pressure and pulse interval with time or frequency-domain methods (6) . However, in intact conscious rats, the reported correlation coefficients for BRS between Oxford and sequential time-series methods or between Oxford and spectral analysis methods are lower than expected (r = 0.787 and 0.4, respectively), and the agreement in estimates of BRS between Oxford and spontaneous methods is poor (6) .
These findings encouraged us to focus on the Oxford and MAP lability methods in order to develop a valid index of the effectiveness of barodenervation that would be applicable at any level of barodenervation. In 1990, Osborn and England (2) used these two methods in conscious Sprague-Dawley rats 5 days after SHM, AD, and SAD, and statistically documented significant differences between the three levels of barodenervation; however, some overlap among levels was apparent. Subsequently, Franchini and Krieger (3), using small variants of both methods, reported results that were consistent with the study cited above in conscious Wistar rats with semi-acute (24 h) but not chronic (20 days) barodenervation (at the three levels). In the chronic setting, they could not demonstrate differences between AD and SAD. Subsequent studies (4,7-18) using variants of either or both of these methods only showed differences between rats with SHM and SAD or between rats with SHM and AD (19) (20) (21) (22) . Nevertheless, none of the studies mentioned above formally evaluated both methods on an individual conscious rat basis as tools to assess the effectiveness of barodenervation; moreover, there has been no formal comparison to identify which method was the best to use for this purpose.
Thus, the objectives of the present study were: a) to develop an operative-analytical procedure to generate one or more quantitative, reproducible and valid indexes that would allow a precise evaluation, in any given conscious rat, of the extent of chronic arterial barodenervation performed, b) to evaluate the effect of high and low sodium diets on these indexes, and c) to compare the indexes obtained and to determine whether they are truly interchangeable.
Material and Methods
Data from two distinct studies (A: N = 37 and B: N = 42, N = 79) performed on male Wistar rats (Charles River, USA) 1 year apart by two expert technicians were reanalyzed. All experimental procedures were in accordance with the UASLP Medical School Bioethics Committee and the Mexican Guidelines for the Care and Use of Experimental Animals (NOM-062-Z00-1999).
Comparison of methods for the evaluation of effectiveness of barodenervation
In study A (SHM = 21, SAD = 16) and study B (SHM = 22, AD = 20), rats weighing about 100-150 g were housed individually in the animal care facility (12-h light-dark automatic cycle, controlled temperature (21°C) and humidity (45%)), with free access to standard solid diet (Lab Diet 5P14, PMI Nutrition International, USA; 0.4% Na) and tap water. In both studies, once they reached 200 g body weight, the rats were randomly subjected to one of three kinds of barodenervation (SHM, AD, or SAD). Thereafter, rats continued to receive the same diet until they recovered their pre-denervation weight (~2-9 days depending on the level of barodenervation). The rats were then randomly allocated to a high sodium diet (HNa; 8% Na (TD92012, Harlan-Teklad, USA) plus tap water) or a low sodium diet (LNa; 0.04% Na (TD90228, Harlan-Teklad) plus distilled water) for 21 days, so that six groups of rats were initially studied.
Barodenervation procedure
Rats under ip anesthesia with ketamine and xylazine (Anesket and Rompun; 33.3 and 6.7 mg/kg; Pisa and Bayer, Mexico, respectively) plus ip atropine (0.05 mg/kg, Atropisa, Mexico) were subjected to aseptic chronic bilateral arterial barodenervation as described by Krieger (23) . Under microscope visualization (X25), aortic baroreceptors were denervated (AD) by removal of a 1-cm segment of the cervical sympathetic trunk, section of the superior laryngeal nerve at its origin in the nodose ganglion, and resection of all the tissue surrounding the vagus nerve. SAD was performed, in addition, by stripping the area of the carotid bifurcation, including the carotid branches of neural fibers, the carotid chemoreceptors and connective tissue, and painting the area with 10% phenol-ethanol. SHM denervation consisted of a similar surgical exposure but without the sectioning of any neural or vascular structure and lasted 15-40 min. After denervation, each rat received ~180,000 IU penicillin G benzathine (im), 500 mg/kg body weight dipyrone (sc), and heat until they became conscious. The rats were returned to the animal care facility where they had free access to a normal sodium diet until they recovered their pre-denervation weight.
Blood pressure and heart rate measurements of conscious rats
After 21 days on the high or low sodium diet and under brief ether anesthesia (~10 min), the rats were equipped with catheters in the left femoral artery and vein. Once the rats regained consciousness (on average 5-10 min after halting ether anesthesia), they were placed in a wellventilated non-restrictive rat holder. After at least 30 min of stabilization, blood pressure was recorded via a P23 XL transducer (Gould, USA) coupled to Grass polygraphs via Grass 7P1-7DA amplifiers. The pulsatile waveform signal was led (via J1-J2) to another Grass 7DA amplifier to obtain the MAP value by electronic attenuation (0.1), and to a Grass 7P4 tachograph to record the instantaneous HR. Both signals (MAP and HR) were digitized at 2 Hz using a Data Translation DT 2801 analogue-digital board with the HP-Vee software (Hewlett-Packard Co., USA). After 1 h of continuous and simultaneous recordings of MAP and HR and at least 100 min after the termination of ether anesthesia, the response (lasting ~4 min) to three 100-µL bolus injections of phenylephrine (PHE, 10 µg/kg, iv) at 10-min intervals was recorded after 1 min of control recording. Subsequently, the same protocol was repeated but with three 100-µL bolus injections of sodium nitroprusside (SNP, 5 µg/kg, iv), with 6 min for recuperation between injections.
The effectiveness of barodenervation was evaluated in two ways: i) by the assessment of MAP lability, and ii) by the assessment of the BRS. MAP lability was measured as the standard deviation of the MAP recordings made in conscious rats (7200 samples) for 1 h. The BRS was obtained by determining the response of HR to acute increases and decreases of MAP in the conscious state. The average of steady peak changes of MAP (ΔMAP) and HR (ΔHR) observed with three consecutive bolus injections of PHE and three of SNP was calculated for each rat, yielding four values: ΔHRPHE, ΔHRSNP, ΔMAPPHE, and ΔMAPSNP. Special care was taken to ensure that the bolus injections were not given until the MAP was stable. Three expressions of BRS were generated: the common PHE ratio = ΔHRPHE/ ΔMAPPHE and SNP ratio = ΔHRSNP/ΔMAPSNP, but in addition, the SNP-PHE slope. The latter was calculated as the mathematical slope [(y2 -y1 / x2 -x1) = (ΔHRSNP-ΔHRPHE/ ΔMAPSNP-ΔMAPPHE)] of a straight line that passes through two points because it was necessary to take into account both directions of the linear part of the baroreflex action in a unique formal expression easy to calculate.
Statistical analysis
The data were modeled by linear fixed models (95%CI) for the study factor (2 levels: studies A and B), the barodenervation factor (3 levels: SHM, AD, SAD), the diet factor (2 levels: HNa and LNa), and their interactions, after testing the residuals for normality (Shapiro-Wilk test) and homoscedasticity (Brown-Forsythe test) (24) . The best models were chosen on the basis of the highest adjusted r 2 (r 2 adj.), the lowest Akaike information criterion (AIC) (25) and the principle of parsimony. On the basis of the modeling results, classical parametric tests for independent and non-independent samples were used after testing the residuals for normality and homoscedasticity. To adhere to the assumptions of parametric statistics and to reduce the variance of the data at each level of barodenervation, the data underwent a Box-Cox transformation (26) ; otherwise, nonparametric statistical tests were used. An outlier box plot analysis (27) and an overlapping graphic analysis were applied to the Box-Cox transformed values in order to eliminate, at the three levels of barodenervation, either extreme values or edge overlapping values among them, respectively (see Appendix A of the Supplemental material). Data are reported as means ± SEM, and were analyzed using the JMP V.5.01 software (SAS Institute, USA).
To determine which of the four expressions of effectiveness of barodenervation would be used in the remainder of the analysis, the one that fulfilled most of the following four criteria obtained before and after experiment elimination, was chosen: 1) before: a) the lowest value of the average variance of the three levels of barodenervation (three-level average variance), b) the highest value of the average separation between the levels of barodenervation, calculated as Σ [grand mean -SHM mean + grand mean -AD mean + grand mean -SAD mean] / 3; 2) after: c) the lowest number of experiments eliminated after both an outlier box plot analysis and overlapping graphic analysis, and (d) the greatest adjusted r 2 (determination coefficient).
Results
The raw data of the four expressions of effectiveness of barodenervation (MAP lability, PHE ratio, SNP ratio, SNP-PHE slope) for the six groups of rats with SHM, AD, and SAD on high and low sodium diets (N = 79) are shown in Table 1 (see Before Elimination columns). It was apparent that at the three levels of barodenervation and independently of the level of dietary sodium, PHE administration elicited similar changes in MAP (ΔMAP), whereas SNP administration brought about greater changes in this variable according to the extent of barodenervation. In contrast, the HR responses (ΔHR) consecutive to MAP changes induced by PHE were greater than those induced by SNP. As a consequence, the PHE ratio was significantly greater than the SNP ratio at the SHM and AD barodenervation levels but not at the SAD level.
The initial modeling and subsequent bivariate analysis of the four expressions indicated only the influence of the denervation factor, but not of the study factor, diet factor or their interactions, so that the data for the six groups were pooled into three groups for each of the four expressions of the effectiveness of barodenervation. Next, these data were used to obtain the three-level average variance and the average separation between the levels of barodenervation ( Table 2 , columns A and B). Subsequently, an outlier box plot analysis as well as an overlapping graphic analysis were applied to the Box-Cox transformed data, so that, with respect to MAP lability, PHE ratio, SNP ratio, and SNP-PHE slope expressions, 15, 18, 21, and 11 experiments were eliminated, respectively (Table 2, column C) and, therefore, each expression was finally represented by 64, 61, 58, and 68 experiments, respectively ( Table 2 , column n1). The complete modeling process for MAP lability and SNP-PHE slope expression can be seen in Appendix A in the Supplemental material.
MAP lability
The raw data from the 64 experiments retained for MAP lability were reanalyzed. MAP lability differed significantly between the three levels, progressing from the SHM level www.bjournal.com.br Braz J Med Biol Res 43 (11) Table 3 shows a summary of the statistics of the TLI at each level of barodenervation. The Box-Cox transformation of this variable improved the ability to discriminate between levels, reduced the variance at each level of denervation, and was able to homogenize the variances.
Selection of the best expression of BRS
The raw data from 61, 58, and 68 experiments retained for every expression of BRS (PHE ratio, SNP ratio, SNP-PHE slope, respectively) were remodeled for the denervation factor, after subjecting them to one last Box-Cox transformation. Columns A, B, C, and D in Table 2 show the results of the four criteria (see Material and Methods) used to choose the best expression for BRS. Before the elimination of outlying and overlapping experiments, the SNP-PHE slope showed the lowest three-level average Table 1 . Lability of MAP and cardiac baroreflex response to iv PHE and SNP in conscious rats at three levels of barodenervation, before elimination (N = 79) and after elimination of experiments when only the transformed SNP-PHE slope criterion was considered (N = 68). variance (0.2457) and an intermediate separation among the levels of denervation (-0.45). Moreover, after the elimination of outlying and overlapping experiments, the SNP-PHE slope showed the highest adjusted r 2 (0.8935), similar to that shown by the PHE ratio, and the lowest number of experiments eliminated (11) , so that the SNP-PHE slope fulfilled all criteria except the second, and therefore was considered to be the best expression for BRS.
SHM

SNP-PHE slope
Since the SNP-PHE slopes were calculated from the raw changes in MAP (ΔMAP) and in HR (ΔHR) induced by SNP and PHE at each level of barodenervation in the 68 experiments retained for the SNP-PHE slope, these raw changes were reanalyzed (see After Elimination columns in Table 1 and Figure 1 ). Baseline HR was 457 ± 7 bpm at the SHM level, 511 ± 7 bpm at the AD level, and 453 ± 10 bpm at the SAD level. Once again the PHE ratio was significantly greater than the SNP ratio at the SHM and AD levels of barodenervation but not at the SAD level. To further validate the use of the SNP-PHE slope as an expression for BRS, the raw changes in MAP and HR induced by SNP and PHE at each level of barodenervation were plotted and subjected to regression analysis ( Figure 1 ). The resultant regression Table 1 ). The best model for the SNP-PHE slope data from the 68 retained experiments was obtained as a product of the aforementioned remodeling by the denervation factor. The final Box-Cox transformation of the SNP-PHE slope data, called transformed general sensitivity index (TGSI) was: TGSI = {(((3-(ΔHRSNP-ΔHRPHE/ΔMAPSNP-ΔMAPPHE)) -0.4 )-1)/-0.04597}. The lower panel in Table  3 shows the summary statistics of TGSI at each level of denervation and Figure 2 shows the comparison of means ± SEM, minimum and maximum values of the SNP-PHE slope with the corresponding TGSI at each level of barodenervation. It is apparent that the Box-Cox transformation of the SNP-PHE slope (TGSI) improved the ability to discriminate among the levels and minimized the variance of each one, although it was unable to homogenize these small variances.
Discussion
The major findings of the present study were that: a) the TGSI was a better index than the TLI for evaluating quantitatively the effectiveness of several levels of barodenervation in conscious rats. In other words, the TGSI allowed differentiation among conscious rats that had suffered chronic sham, aortic or sinoaortic denervation; b) although TGSI and TLI are improved indexes of cardiac baroreflex sensitivity and MAP lability, respectively, they were not freely interchangeable for the purpose of evaluating the effectiveness of barodenervation; c) neither MAP lability nor SNP-PHE slope or their Box-Cox transformations were affected by the level of chronic sodium intake.
Although the Oxford method is not free of problems (28), many investigators (7, 11, 14, 16, 18) have used the mean peak of ΔHR and ΔMAP obtained with fixed PHE and SNP doses (or with fixed PHE doses alone) and calculated the ΔHR/ΔMAP ratio (BRS) separately for each drug. Schreihofer et al. (14, 16) , using this methodology, defined the BRS criterion to identify, on an individual basis, which rats suffer total or partial SAD. In contrast, other investigators (10) have performed separate PHE and SNP ramps or bolus injections of progressive doses of PHE and SNP in each rat and have obtained the slope of the regression equation relating ΔHR to ΔMAP for each drug, thus defining the group BRS for each component. One exception to this is the study of Osborn and England (2) , in which the slope of the regression line was calculated taking the ΔMAP and ΔHR of both PHE and SNP into account, so as to define the group BRS.
As mentioned in Results, of the three expressions of BRS assessed (PHE ratio, SNP ratio and SNP-PHE slope) SNP-PHE slope was considered the best (see Table 2 ), because it fulfilled all except the second established criterion. Thus, these results indicate that it is more appropriate to use the raw SNP-PHE slope or ideally its transformation (TGSI) than the raw or transformed PHE ratio or SNP ratio as an isolated criterion to define the effectiveness of barodenervation in any given rat. When raw ΔMAP and ΔHR data derived from retained SNP-PHE slope experiments (N = 68) were subjected to regression analysis (Figure 1) for further validating the SNP-PHE slope as an expression of BRS, regression slopes and the calculated SNP-PHE slopes were similar at the three levels of barodenervation. Unexpectedly, our SNP-PHE slopes calculated for ~30-day post-denervation conscious male Wistar rats (SHM = -2.61 ± 0.07; AD = -0.97 ± 0.11; SAD: -0.17 ± 0.03 bpm/ mmHg) were very similar to the regression slopes obtained by Osborn and England (2) from 5-day post-denervation conscious male Sprague-Dawley rats (SHM = -2.31, AD = -0.80 and SAD = -0.2 bpm/mmHg), though their correlation coefficients were slightly lower (0.94, 0.76 and 0.36, respectively) than ours, very likely because they did not perform a prior outlier box plot analysis and overlapping graphic analysis.
Despite the coincidence of the slope values between the two studies, in the present one the SNP ratio (-1.8 ± 0.14 bpm/mmHg) was significantly lower than the PHE ratio (-3.13 ± 0.12 bpm/mmHg) at the SHM level of barodenervation, in contrast to what can be inferred from the analysis of the first figure of Osborn and England's paper (2) (SNP ratio: -2.70 ± 0.4 vs PHE ratio: -2.16 ± 0.4) at the same level of barodenervation but also opposite with respect to that reported by Bedran-de-Castro et al. (29) (SNP: -3.8 ± 0.5 vs PHE: -2.2 ± 0.3 bpm/mmHg) and Farah et al. (30) (SNP: -3.9 ± 0.8 vs PHE: -1.8 ± 0.3 bpm/mmHg) for Wistar rats with intact baroreceptors 24 h after halting ether or ketamine/xylazine anesthesia, respectively. A fact worth mentioning was that, in the present study, this inversion of ratios was inversely proportional to the extent of the performed barodenervation, being maximal at the SHM level, intermediate at the AD level, and essentially null at the SAD level of barodenervation.
Even though we do not have an explanation, this could be the result of a residual effect of a very short ether anesthesia observable 100 min after halting the drug. It has been reported that ether administration for 30 min increases catecholamine concentrations for about 4 h (31), counteracting the heart depressant effect of this drug and maintaining the blood pressure at near-normal levels, without increasing the baseline HR as observed in the present study. On the other hand, such an inversion could be the result of stressful postoperative conditions, which might increase the baseline HR. Although speculative, the latter could enhance the bradycardic response to PHE administration (resulting in an increased PHE ratio) but could also attenuate the tachycardic response to SNP administration (causing a decreased SNP ratio) and thus explain the observed inversion of ratios. Since all studies on intact baroreceptor conscious rats that have reported SNP and PHE ratios or slopes (2, 10, 18, 24, 30) have demonstrated greater SNP ratios than PHE ratios independently of rat strain, of type of anesthesia used, or of the time after halting anesthesia, the inversion of ratios in the present study strongly suggests the existence of an interaction between rat strain phenotype (or source rat strain phenotype) and either the residual effect of ether anesthesia or stressful postoperative conditions. In our opinion and as discussed above, the latter option is more likely than the former. In support of this contention are the results of experiments performed in our laboratory using intact baroreceptor conscious Wistar rats provided by a different supplier (Harlan, Mexico, instead of Charles River, USA), which did not show statistically significant differences between SNP ratio and PHE ratio at 100 min, 4 h and 6 h after halting ether anesthesia, even though the PHE ratio tended to be slightly higher than the SNP ratio (see Appendix B in the Supplemental material). Whatever the cause of the inversion, what is really important is that neither the calculation nor the capacity of the SNP-PHE slope (or its transformation) to evaluate correctly the effectiveness of barodenervation was affected by the inversion of ratios. Otherwise, it would have been unlikely to find the coincidence of slopes at the three levels of barodenervation between the present study and the study of Osborn and England (2) . Finally, it is necessary to note that, if instead of an overlapping graphic analysis (less wide than twice the standard deviation and given by the minimum and maximum values in Table 3 ) the 95% confidence interval (Table 3) were used to define which experiments would be retained at each level of barodenervation, the consequence, at least regarding the SNP-PHE slope, would have been a huge reduction in the number of retained experiments (from 68 to 15; SHM = 5, AD = 4, SAD = 6).
The modeling of MAP lability (N = 79) showed the influence of the barodenervation factor, but not of the study or sodium diet factors, corroborating earlier observations (2, 12) . SNP-PHE slope expression was considered better than MAP lability expression for evaluating the effectiveness of barodenervation because, comparatively, the former expression fulfilled three of the four criteria mentioned in Methods (Table 2) . Moreover, the acceptance and elimination coefficients were 86 and 14% for TGSI and 81 and 19% for TLI, respectively, and, except for three cases, the experiments eliminated by each index were different. Furthermore, the twelve experiments eliminated by the TLI fell well within the operative range of the TGSI. Taken together, all of these elements indicate that TGSI and TLI are not freely interchangeable indexes for evaluating the effectiveness of barodenervation and that the practice of using MAP lability as a single criterion for this purpose should be considered with caution. On the other hand, our results also show that TGSI was not affected by the level of chronic sodium intake or by the participation of different expert technicians at different times. Further validation of TGSI as well as its implementation can be found in Appendices C, D and E of the Supplemental material.
To know precisely the extent of barodenervation that has been performed in a given conscious animal is not a trivial issue. Schreihofer and Sved (14, 15) demonstrated at least five functional differences (including MAP lability) between SAD rats whose arterial baroreflex was totally (ΔHR = zero or <10 bpm) or partially abolished. In this respect, in the present study, where 12 rats were accepted (by TGSI) to be at this level of barodenervation, 50% fulfilled the above criterion (14,15) for a total SAD and their respective TGSI values were in the range of 7.68 to 8.03. The remaining 50% could be considered to have a partial SAD, with their TGSI ranging from 8.09 to 8.24. On the other hand, several early studies (32) (33) (34) (35) focused on the cardiovascular and neural effects of AD (a form of partial barodenervation) in rats. However, the lack of any individual test for the extent of barodenervation makes it difficult to derive valid conclusions from these studies. It is important to state that TGSI, like any other index of cardiac BRS, has the limitation of being unable to measure the baroreflex control of vascular resistance. However, this fact does not invalidate its use as an index of the effectiveness of barodenervation.
In summary, the Box-Cox transformation of the SNP-PHE slope (TGSI) is a valid, robust, quantitative, reproducible, and practical index for measuring the extent of barodenervation performed or the effectiveness of barodenervation in conscious rats. In other words, it indicates the residual functional level of baroreflex control of HR after different extents of functional or surgical barodenervation. The present study contributes to a valuable operative-analytical procedure from which the TGSI was derived. This index may be useful in the future to study with certainty the pathological consequences not only of total and partial chronic SAD, but also of chronic AD for cardiovascular physiology. We have recently published (36) preliminary evidence that just chronic AD, as assessed by the TGSI, plus a high sodium diet induces salt-sensitive hypertension. 
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Appendix A
Conformation of this series
Lability of MAP. To form this series with respect to the lability of mean arterial pressure (SD of MAP), MAP lability data from 79 experiments (see Table A below) derived from both study A (N = 37, 21 SHM and 16 SAD) and study B (N = 42, 22 SHM and 20 AD) were modeled by the study factor (two levels: A and B), denervation factor (three levels: SHM, AD, SAD), diet factor (two levels: HNa and LNa), and their interactions (denervation x diet, diet x study and denervation x diet x study) after subjecting them to Box-Cox transformation. The modeling indicated (r 2 adj. = 0.7135, ANOVA: <0.0001) the effects of both denervation (P < 0.0001) and diet (P = 0.0071) factors, but not the effect of the study factor or the interactions. However, bivariate analysis of these transformed values followed by the Tukey test showed that the effect of diet was attributable to differences among the levels of denervation but not to differences within any level of denervation. Moreover, the diet factor explained only 4% of the explained variation (r 2 ) and therefore was excluded from the model; consequently the number of groups was reduced from six to three (N = 79, SHM = 43, AD = 20, SAD = 16).
Next, an outlier box plot analysis (OBPA) for three levels of denervation was applied to these Box-Cox transformed values, so that no SHM or AD experiment and one SAD experiment were eliminated after verifying that there had not been a keying error. The remaining MAP lability values (N = 78) were modeled again by the denervation factor (DEN, three levels) after subjecting them to a Box-Cox transformation (r 2 adj. = 0.6942, ANOVA: <0.0001, DEN: P < 0.0001). These transformed values were then subjected to overlapping graphic analysis in order to eliminate the values that showed overlapping at the edges of each level of denervation on the basis of the following criteria: a) the magnitude of the surgical procedure is distinct if an SHM, an AD or an SAD is performed; b) to perform an incomplete AD or SAD is more likely than denervating by accident an SHM animal; c) an intact animal may have a given extent of baroreflex dysfunction (innate or acquired). In this way, six SHM, four AD, and four SAD experiments were eliminated, so that this series, with respect to the MAP lability, was represented by 64 experiments (SHM = 37, AD = 16, SAD = 11). Finally, the MAP lability values of these 64 experiments were subjected to bivariate analysis (Welch ANOVA and Welch two-sample tests) and then remodeled by the denervation factor (three levels) after subjecting them to a Box-Cox transformation (r 2 adj. = 0.8362, ANOVA: <0.0001, DEN: P < 0.0001). The residuals fitted a normal distribution and showed homoscedasticity, and therefore a Tukey test was applied to these transformed data (Table 3 of Baroreflex sensitivity (BRS). To form this series with respect to the SNP-PHE slope (Y2-Y1/X2-X1), data from 79 experiments (see Table B ) derived from both study A (N = 37, 21 SHM and 16 SAD) and study B (N = 42, 22 SHM and 20 AD) were modeled by the study factor (two levels: A and B), denervation factor (three levels: SHM, AD, and SAD), diet factor (two levels: HNa and LNa), and their interactions. To eliminate negative slope values and to perform, when necessary, Box-Cox transformations, the number 3 was subtracted from all slopes. The initial modeling indicated (r 2 adj. = 0.8172, ANOVA: <0.0001) that only the effect of the denervation factor was significant (P < 0.0001), but not that of the study factor (P = 0.6473), diet factor (P = 0.9827) or of their interactions. Consequently, the number of groups was reduced from six to three (N = 79, SHM = 43, AD = 20, SAD = 16). These SNP-PHE slope values (N = 79) were modeled again for the denervation factor alone (DEN = three levels) after subjecting them to a Box-Cox transformation (r 2 adj. = 0.8186, ANOVA: < 0.0001, DEN: P < 0.0001). Next, an OBPA (see analysis) for the three levels of denervation was applied to these transformed slope values, so that two SHM, no AD and two SAD experiments were ruled out after verifying that there were no keying errors. Subsequently, the remaining slope values (N = 75) were modeled again by the denervation factor (three levels) after subjecting them to a BoxCox transformation (r 2 adj. = 0.8583, ANOVA: <0.0001, DEN: P < 0.0001). The transformed slope values of these 75 experiments were then subjected to an overlapping graphic analysis in order to eliminate those values that showed overlapping at the edges of each level of denervation, on the basis of the same criteria as described above. In this way, no SHM experiments, five AD experiments and two SAD experiments were eliminated so that this series, with respect to baroreflex sensitivity, was represented by 68 experiments (SHM = 41, AD = 15, SAD = 12). With these 68 remaining SNP-PHE slope values, the baroreflex sensitivity was remodeled for the denervation factor after subjecting them to a Box-Cox transformation (r 2 adj. = 0.8935, ANOVA: <0.0001, DEN: P < 0.0001). The residuals fitted a normal distribution but showed heteroscedasticity, so that a Welch ANOVA and a Welch two-sample test were applied to these data (Table 1 of 
Appendix B
The objectives of this experiment were two: a) to evaluate the magnitude and the time course of PHE ratio and SNP ratio after halting ether anesthesia and b) to evaluate how much the SNP-PHE slope changes with the time after halting ether anesthesia.
A group of eight intact Wistar rats (N = 8, from Harlan, Mexico) fed a normal sodium diet were subjected to brief ether anesthesia (~10 min), equipped with arterial and venous femoral catheters and evaluated (PHE and SNP tests) at 100 min, 4 h and 6 h after halting ether anesthesia. The results are reported in Table C .
We concluded the following in these Wistar rats from Harlan, Mexico: a) baseline MAP decreased about 7 mmHg over time; b) a statistically significant slope inversion (PHE slope > SNP slope) was not observed at 100 min after halting ether anesthesia in spite of the fact that baseline HR was high (~460 bpm). However, there was a tendency of the PHE slope to be greater than the SNP slope. A similar observation was made at 4 and 6 h after halting ether anesthesia; c) despite baseline HR decreasing with the time after halting ether anesthesia, the tendency of the PHE slope to be greater than the SNP slope never disappeared, and in fact, the differences between them were progressively smaller; d) the SNP ratio (row 8) did not change with the time after halting ether Table C . Baseline values of heart rate (HR) and mean arterial pressure (MAP) and raw changes in these parameters after three bolus injections of phenylephrine (PHE) and sodium nitropruside (SNP), used to calculate the PHE ratio, SNP ratio, SNP-PHE slope, transformed general sensitivity index (TGSI), and the average of ratios at three times (100 min, 4 and 6 h) after halting ether anesthesia in a group of eight intact male Wistar rats (from Harlan, México). anesthesia, whereas the PHE ratio (row 5), the SNP-PHE slope (row 9), the TGSI (row 11), or the average of ratios (row 12) oscillated, decreasing at 4 h but returning to their 100 min values at 6 h after halting ether anesthesia. We could not document in these rats either statistically significant inversion of slopes or transition of slopes with time; e) most noteworthy was that even though SNP-PHE slopes (row 9) oscillated with time after halting ether anesthesia, their values in no experiment (row 10) fell out of the range of SNP-PHE slope for animals with intact arterial baroreceptors established in the present study (see Table  1 of manuscript, After Elimination columns: -3.49 to -1.75), so that, their oscillations with time never put at risk the possibility that SNP-PHE slope evaluates correctly the effectiveness of barodenervation. We could say the same for the TGSI, which is a Box-Cox transformation of SNP-PHE slope.
Row
Appendix C
Series II: Effect of sodium pre-loading after weaning on SNP-PHE slope The objective of series II was to evaluate the effect of sodium pre-loading given after weaning on SNP-PHE slope and its Box-Cox transformed value. For descriptive purposes, the series described in Appendix A will be called Series I.
Methods
This series contains data from study B of Series I (N = 42, 22 SHM and 20 AD), which were contrasted with data from another independent study C (N = 40, 20 SHM and 20 AD rats) performed by the same expert technician 1.5 years later. In study C, weaned male Wistar rats (70-90 g) were housed in individual cages at the animal care facility and had free access to both a standard solid diet and isotonic saline (0.9%) as drinking water. As in study B, in study C, when the rats reached ~200 g, they were randomly subjected to either SHM or AD. The protocol after barodenervation was identical to that described for Series I, including the random allocation of the animals to HNa or LNa diets (see manuscript).
Results
With respect to the SNP/PHE slope, data from the 82 experiments (see Table D below) derived from both studies B and C were modeled by the study factor (two levels: A and D), denervation factor (two levels: SHM and AD), diet factor (two levels: HNa and LNa), and their interactions after subjecting them to Box-Cox transformation. In order to eliminate negative slope values and to perform, when necessary, Box-Cox transformations, the number three was subtracted from all slopes. The initial modeling indicated (r 2 adj. = 0.6405, ANOVA: <0.0001) that only the effect of the denervation factor was significant (P < 0.0001), but not that of the study factor (P = 0.2384), diet factor (P = 0.9165) or of their interactions; consequently, there was a reduction in the number of groups from four to two. These SNP-PHE slope values (N = 82) were modeled again for the denervation factor alone (DEN = two levels) after subjecting them to a Box-Cox transformation (r 2 adj. = 0.6336, ANOVA: <0.0001, DEN: P < 0.0001). Their residuals fitted a normal distribution and showed homoscedasticity. This analysis indicated that sodium pre-loading after weaning had no effect on SNP-PHE slope values or their Box-Cox transformed values and therefore that they only reflected the effect of sham or aortic barodenervation.
In order to define which rats from study C could be considered really sham (SHM) or aortic denervated (AD) (the effectiveness of barodenervation) the SNP-PHE slope data from this study were subjected to the final Box-Cox transformation of SNP-PHE slope obtained in Series I. Subsequently, the experiments whose TGSI fell out of the range established within the minimum and maximum TGSI values, as annotated in Table 3 of the manuscript for SHM and AD rats, were eliminated. Thus, three SHM and three AD experiments were eliminated, so that, in study C at the SHM level 17 experiments were retained and at the AD level 17 experiments were retained. The mean, SD, SEM, minimum and maximal values of TGSI for each level of barodenervation are shown in Table E. As can be seen, the mean TGSI values at each level of baro- denervation were very close to those annotated in Table 3 of the manuscript. In this study, the acceptance coefficient at each level of barodenervation was 85%.
Appendix D Series III: Effect of intracerebroventricular cannulation on SNP-PHE slope
The objective of Series III was to evaluate the effect of prior intracerebroventricular (icv) cannulation on SNP-PHE slope and its Box-Cox transformed value. For descriptive purposes, the series described in Appendix A will be called Series I.
Methods
This series contains data from study A of Series I (N = 37, 21 SHM and 16 SAD) and data from an additional independent study D (N = 43, 21 SHM and 22 SAD rats) performed by the same expert technician 1.5 years later. In study D, on day 17 of the diet, SHM and SAD rats were anesthetized with ketamine (33.3 mg/kg, ip) and xylazine (6.7 mg/kg, ip). The rats were placed in a stereotaxic apparatus to allow chronic placement of a stainless steel cannula in the right lateral cerebral ventricle, with the aid of Paxinos and Watson's Atlas (see Ref. 37) . After placement of the icv cannula, and after the administration of antibiotic and analgesic medication as described in the Methods section of the manuscript, the rats were returned to their cages at the animal care facility and kept on their assigned diet until day 21. After this, the protocol was identical to that described for Series I, including the random allocation of the animals to an HNa or LNa diet (see manuscript).
Results
With respect to the SNP/PHE slope, data from the 80 experiments (see Table F ) derived from both studies A and D were modeled by the study factor (two levels: A and D), denervation factor (two levels: SHM and SAD), diet factor (two levels: HNa and LNa), and their interactions after subjecting them to Box-Cox transformation. In order to eliminate negative slope values and to perform, when necessary, Box-Cox transformations, the number 3 was subtracted from all slopes. The initial modeling indicated (r 2 adj. = 0.9267, ANOVA: <0.0001) that only the effect of the denervation factor was significant (P < 0.0001), but not that of the study factor (P = 0.0767), diet factor (P = 0.0592) or of their interactions; consequently, there was a reduction in the number of groups from four to two. These SNP-PHE slope values (N = 80) were modeled again for the denervation factor alone (DEN = two levels) after subjecting them to a Box-Cox transformation (r 2 adj. = 0.9163, ANOVA: <0.0001, DEN: P < 0.0001). Their residuals fitted a normal distribution and showed homoscedasticity. This analysis indicates that prior icv cannulation has no effect on SNP-PHE slope values or their Box-Cox transformed values and therefore that they only reflect the effect of sham or sinoaortic barodenervation.
In order to define which rats from study D could be considered really sham (SHM) or sinoaortic (SAD) denervated (the effectiveness of barodenervation), the SNP-PHE slope data from this study were subjected to the final Box-Cox transformation of TGSI obtained in Series I. Subsequently, the experiments whose TGSI fell out of the range established within the minimum and maximum TGSI values, as annotated in Table 3 of the manuscript for SHM and SAD rats, were eliminated. Thus, four SHM and four SAD experiments were eliminated, so that 17 experiments were retained in study D at the SHM level, whereas 18 experiments were retained at the SAD level. The mean, SD, SEM, minimum and maximal values of TGSI for each level of barodenervation are shown in Table G. As can be seen, the mean TGSI values at each level of barodenervation were very close to those given in Table 3 of the manuscript. In this study, the acceptance coefficient was 81 and 72% at the SHM and SAD levels of barodenervation, respectively. 
